Light that is fed back into a laser, so-called self-mixing interference (SMI), can have detrimental effects when the laser is used in optical communications [I]. On the other hand SMI can also be used to measure distance, velocity and displacements [2] . SMI changes the conditions for the threshold gain and phase and thus alter threshold current, differential quantum efficiency, laser power and wavelength. We have recently experimentally demonstrated SMI in a standard, commercially available, single-mode VeSEL as a means for measuring very small deflections of micrometer-sized cantilevers [3] (Fig. la) . Here, we have numerically investigated SMI in an oxide aperture veSEL to optimize the epitaxial structure for higher performance. The standard investigated structure is emitting light at 970 om from 3 InO.17Gao.83As/GaAsP QWs sandwiched between 36 pairs of bottom mirror and 23 pairs of top mirror (AlxGal_xAs). The mirrors are doped with N, = 2.5*10 18 and N, = 2.0*10 18 and doping loss is accounted for when calculating the reflectivity.
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As a summary we have shown how to improve the sensitivity towards self-mixing interference in VeSELs by simple epitaxial means and this should enable us to e.g. measure smaller bending deflections of cantilever sensors.
